We develop the approach of Gokhale, Kotlikoff & Sabelhaus (1996) , based on the lifecycle model of savings, to decompose the differences in the national saving rates between the UK, US and Italy. Our work suggests that the US saving rate is lower principally because Americans on average retire later. In contrast, the Italian saving rate is higher predominantly because Italians are credit constrained, particularly when young. We also found that demography and the different tax and benefit systems are able to explain little of the cross-sectional differences in saving rates. The study accounts for the possible importance of intergenerational private transfers in determining saving rates.
Introduction
National saving rates differ substantially across countries, even within the more economically developed. Recent comprehensive surveys by Deaton (1992) , Browning & Lusardi (1996) and Attanasio (1999) stress that the only way to understand the differences in the aggregate numbers is by analysing the microeconomic survey data. Only then can it be ascertained whether the differences are caused by differences in institutional structure, differences in economic incentives, or differences in national behaviour. A exhaustive list of the possible factors that might account for differences in aggregate saving rates would include:
1. Demography. The balance of the population between those yet to join the workforce, those of working age and those retired will influence the savings rate. As households tend to save more when working, the savings rate will be higher in countries where the proportion of people of working age is higher, other things being equal.
2. The welfare state. If the retired receive state pensions, health care and other state benefits that are financed predominantly out of taxes levied on people of working age, then saving will be lower relative to a country in which people need to make greater personal provision for their retirement.
3. Retirement behaviour. In a country where people retire later, then all other things being equal, they are likely to save less than those in a country where they tend to retire earlier.
4. Constraints on Borrowing. People may wish to borrow, particularly when young, to finance house purchases or immediate consumption with the intention of repaying the loan later.
If access to loans in one country is tighter or more regulated relative to another, then this country is likely to have a higher saving ratio. 5. Income distribution over a lifetime. The way in which income varies with age may differ from country to country, in part because different countries have different systems of tertiary education. This should be expected to have some influence on saving rates.
6. Income uncertainty. If people in one country face more income uncertainty than in another, and especially if they are borrowing constrained, they will save more to ensure themselves against adverse income shocks.
7. Capital gains. The national accounts do not include capital gains on assets as part of income. Hence if people in one country hold on average a higher proportion of their assets as corporate equity (whose return can be substantially in the form of capital gains) than in another then their measured saving ratio is likely to be lower everything else being the same.
In this paper we attempt to quantify the importance of these factors in determining the national savings rates by attributing the differences in net national saving rates to differences in household characteristics and resources, using an approach similar to Gokhale et al. (1996) .
However, whereas Gokhale et al. (1996) studied the evolution of saving behaviour over time in one country, we study cross-country differences. Such a cross-country comparison is insightful; we shall show that the different aggregate national saving rates in the UK, US and Italy can be traced back to the very different household distributions of economic resources and characteristic.
Though we recognise that it will always be possible to improve on our analysis, particularly as more data becomes available, we believe that this study does highlight which of the above factors are quantitatively more important than others.
Recently, two large-scale projects investigated the cross-country differences in household saving behaviour resulted in books edited by Poterba (1994) and by Börsch-Supan (2003) . These volumes contain detailed studies of individual countries within a common framework, which allows a description of differences in household saving behaviour across countries. These studies discuss potentially important factors that affect saving behaviour in each country, but here we try to quantify their relative importance. To achieve this, it is necessary to make stronger assumptions, and so our analysis should be considered as building on theirs. These studies analyse micro-level individual and household data, as a means to explain differences in aggregate economic variables. However Gokhale et al. (1996) suggest using the life-cycle model of consumption savings as a way of quantitatively attributing the aggregate differences to differences in the micro data. In its simplest form, the life-cycle model suggests that individuals, faced with a finite life span and a concentrated and uncertain income stream, save so as to smooth their consumption; by borrowing when income is low and saving when it is high.
More precisely it states that consumption in any period, is equal to an individual's propensity to consume times the expected presented discounted sum of his or her future resources. Given that we can observe average consumption, and estimate the expected presented discounted sum of future resources, we can also calculate the individuals' implied propensity to consume. We are thus able to attribute the differences in savings behaviour of a representative individual or equivalently a cohort into differences in the time profile or distribution of incomes across cohorts and differences in the propensity to consume.
For this paper, we have developed a unique data set of the distribution of all incomes and allocation of all expenditures of the household sector by age and sex for the base year of 1997 in the three countries: United Kingdom, United States and Italy 1 . This data is constructed using survey data from many sources; it is then benchmarked to the total amount received or spent on each category in the respective national accounts totals. In this way we able to derive a consistent breakdown of personal sector savings by age and sex for each country. Our analysis of this data suggests that the differences between these three countries can be predominantly traced down to two factors only. First, people in the US retire far later than their counterparts in the UK and Italy, so they save less. Secondly, we find that young Italians save more than either their US or UK counterparts. We suggest that the lower estimated propensity to consume of young Italians is due to borrowing constraints and in particular the high proportional downpayment for house purchases required in Italy. This has been well-documented by both Jappelli & Pagano (1999) and Jappelli & Pistaferri (2000) .
Our analysis, described so far, has highlighted the importance of the inter-generational distribution of resources, including the distribution of wealth, as well as age-specific propensities to consume in explaining the differences in saving behaviour. However some of these distributions are jointly determined, in particular the age-specific propensities to consume and the distribution of wealth. In order to check the robustness of our results to this assumption, we generate age specific wealth holdings for every country, consistent with our estimates of the age-specific propensities to consume and distribution of non-property income. We then recalculate our decomposition, using endogenously generated distribution of wealth, and find the conclusions from this experiment are in close agreement with those from the first. The very same two factors mostly explain differences in saving behavior in the three countries.
The paper is organised as follows. The next section provides a discussion of related research and discusses differences in savings rates between our three countries. We then describe in detail the method which we use to decompose differences in national savings across countries.
Section 3 discusses our data set and related measurement issues (some more details are given in appendix which accompanies this paper, Kirsanova & Sefton (2005) ). We also discuss how the constructed profiles reflect the stylised facts for each country. Section 4 discuss our main result:
we perform decomposition of differences of saving rates between the countries, treating the intergenerational distribution of resources as exogenous. In section 5 we investigate the sensitivity of our results to various assumptions, in particular the size of intergenerational transfers, and the endogeneity of the wealth profile. 6 concludes.
Micro Analysis of Saving Rates
The idea of decomposing aggregate saving rates into several factors, which can be traced down to household behaviour, has a long tradition in macroeconomics. Bosworth, Burtless & Sabelhaus (1991) , Attanasio (1998) and Gokhale et al. (1996) have used micro survey data on household and individual saving rates in order to analyse the decline in the US saving rates. Jappelli & Pagano (1999) used a similar approach to examine reasons for the high personal sector saving rates in Italy. Attanasio & Banks (1998) were the first to use micro data to compare saving decisions across two countries, the US and UK, but their work focused on whether tax incentives encouraged saving.
One way to study the saving behaviour is to decompose the personal sector saving rate as
where Y p t is total income of the personal sector in period t, C t is total consumption of the personal sector in period t, N t is the total population in period t, y a,t is the average total per capita income of an individual aged a in period t, c a,t is the average per capita consumption of an individual aged a in period t, n a,t is the number individuals aged a in period t.
The personal sector saving rate, therefore, can be affected by the distribution of individual age-specific saving rates, by income distribution by age and by the population distribution.
This approach implicitly makes the reasonable assumption that both the age-specific saving rates and the distribution of income by age, at least to a first approximation, are independent of the demographic composition of the population 2 . However, it is more problematic to use this method in order to explain changes in saving rates by the changes in the age-specific saving rates, (y a,t − c a,t )/y a,t or by the changes in the distribution of income by age, y a,t /(Y t /N t ). Clearly, the age-specific saving rate is a function of the age-specific income amongst other things, and so can not be treated independently.
This approach is also difficult to apply if we want to assess implications of individual behaviour for national saving. Gokhale et al. (1996) discuss that personal savings do not determine national savings. Different classifications of social security contributions in different countries leave national savings unchanged, but imply different levels of personal saving. In a cross-country study, as Jappelli (2001) argues in his critique of the previous work in this area, it is essential to adjust for the difference in scale of mandatory and discretionary contributions to pension funds. This is because the national accounts treat mandatory contributions like a tax but discretionary contributions like savings. Hence personal sector saving rates can give a misleading picture of the amount of saving that is undertaken in different countries.
Another area, which is not discussed in such detail in Gokhale et al. (1996) but is particularly important in the this study, is any systematic differences in private sector financing. Table 1 is a summary of the sectoral accounts for all three countries in 1997 on a comparable basis. In the UK, private sector savings is roughly three times personal sector savings; in the US the two are roughly equal and in Italy private sector saving is negligible. As an illustration of how such large differences can arise, compare the impact on the respective savings rates of a corporate who pays out all after tax earnings as dividends and raises all new finance for capital expenditures through a new equity issue with a corporate who retains enough of its earnings to finance its capital expenditures. In the former case the capital expenditures will appear as part of personal sector savings and in the latter it will appear as private sector savings. However the distinction is predominantly an accounting one. To see through such possible differences, it is necessary to investigate savings rates at the national level where the distinction washes out.
In this paper we therefore focus directly on household consumption and on national saving.
We define net national saving rate as (Y − C − G)/Y where Y refers to net national income, C to household 3 consumption and G to government purchases (collective consumption). Table 1 reports sector accounts for the three countries on a consistent basis; this allows us to compute comparable national and household saving rates. Our measure of the household saving rate (we follow Gokhale et al. (1996) in this choice), is defined as (Y − C − G)/(Y − G) and is reported in Table 2 . This is the share of output after government consumption saved by the private sector. This saving rate is not affected by present value neutral changes in the timing of income flows. Nor is it altered by changes in the classification of government receipts and expenditures, assuming all agents are rational and are not deceived by the government's choice of language, nor by differences in corporate financing.
We study household saving decisions using a simple life-cycle model, which suggests that the appropriate measure of household saving is the propensity to consume out of the present value of their remaining life-cycle resources. This propensity is invariant to present-value neutral changes in timing of after-tax income flows, each of which produces a different value of personal saving.
Using a life-cycle model, we decompose differences in saving rates (which can be small) into the sum of several effects (each of which can be large). In brief, the algorithm is as follows. In the standard life-cycle model each cohort's consumption is proportional to the present value of its remaining life-time resources, that is
where α a is the average propensity to consume (APC) out of resources of an individual aged a. In theory, this relationship is age-dependent, but independent of time 4 . For an individual of age a at time t, his resources are the sum of his asset holdings, w a,t , and the present value h a,t of his total non-capital income, y NC a,t . Non-capital income, y NC a,t , is the sum of labour earnings 3 In this paper we use the terms personal sector and household sector interchangeably. This is because we allocate all expenditure of Non-Profit Insitutions serving Households (NPISH) to households.
4 ? derives this model assuming indiviudals have Risk-Neutral Constant Elasticity (RINCE) preferences.
y L a,t , pension contribution and payments both state and private 5 , y P a,t , all net monetary transfers with the government either monetary or in kind, less tax payments, y T a,t ; that is
Total income, y a,t , is then the sum of non-capital income, y N C a,t , and capital income (the returns to wealth), y C a,t . The present value of the individual's resources is estimated by assuming that the individual expects that his relative age profile of the distribution of all the different components of income remain constant over time. The level of these per capita resources will grow at the productivity growth rate g: for an individual aged a at time t, with current income y a,t , his future income at time t + s will be y a+s,t+s = (1 + g t+s ) s y a+s,t . Of course, this assumption implies that our individuals are bounded-rational: the current cross-sectional profiles, with incurred cohort specific effects, are treated as expected profiles. The income streams are given at present value by assuming interest rates are constant and by making the necessary adjustments for current and future mortality rates. The net present value of income is therefore
where r s is real interest rate and µ s is probability to survive another year being s − 1 years old.
The aggregate consumption at time t is C t = a c a,t n a,t and the total resources are R t = a (h a,t + w a,t ) n a,t . We define the national saving rate as 
where N t = a n a,t is total population. In the second line of formula (3) we used the new notation for the distribution of population, p a,t = na,t Nt , the distribution of non-capital resources, ψ a,t = h a,t N t /R t , the distribution of capital resources, ω a,t = w a,t N t /R t , for the resource to income ratio, ρ t = R t /Y t , and for the share of government consumption γ t = G t /Y t . Equation (3) can now be used to decompose differences in saving rates between countries into the six components, caused by the difference in the following:
1. the age distribution of the population p a,t ; 2. the lifetime distribution of non-capital resources ψ a,t . We shall breakdown resources into their constituent parts, labour income y L a,t , net pension income y P a,t , net government monetary transfers y T a,t and income in kind y K a,t , and examine the effects of changes in the age distribution of these individual components on the saving rate; 3. capital resources ω a,t ;
4. resource to income ratio across countries, ρ t ; 5. average propensities to consume, α a,t ; 6. government consumption share, γ t .
This decomposition, in a sense, presents total effect of different factors in a 'reduced' form.
There are some causes, which affect more than one component. For example imperfect capital markets may affect both the propensity to consume and the decision to work and therefore resources. Similarly, if the inter-temporal elasticity of consumption is significantly different from one then interest rates may affect both the propensity to consume and the level of available resources. Importantly, an increase in productivity, resulting in higher real wage growth, may affect both the distribution of resources and the resource to output ratio. With higher expected real wage growth, the young increase spending. This reduces the national saving rate. However, over the longer run the resource to output ratio is likely to grow too, offsetting the effect. Our approach is unable to disentangle these effects. In this paper, we only attempt to quantify differences in terms of these six factors, and only discuss their possible causes. Now, the first four and the last factor are observable. This is in contrast to the fifth source, the average propensity to consume, which is derived. Hence, interpretation of the differences in saving rates due to differences in the average propensities to consume requires more thought.
Differences in the average propensity to consume (APC) between countries can be caused by a number of factors; Blanchard (1985) shows that the APC is a function of mortality rates and expected future interest rates, Jappelli & Pagano (1989) that it is a affected by borrowing constraints, Banks, Blundell & Preston (1994) that it is a function of future family size and Caballero (1991) that it is affected by the degree of income uncertainty. All three countries are very similar in some of these respects, and very different in others.
Both the UK and the US have fairly liberalised open capital markets, and have similar borrowing constraints. Italy, however, is different. In a series of papers, Jappelli & Pagano (1989) , Guiso, Jappelli & Terlizzese (1992b) , Guiso & Jappelli (1998) , Jappelli & Pagano (1999) and Jappelli & Pistaferri (2000) , the authors have investigated the effects of the tight capital markets on saving behaviour in Italy. They document extensively 'the dearth of mortgage lending' in Italy and the consequent need for Italians to finance their home purchases predominantly from accumulated savings. The reason for this 'dearth' is that Italian law makes it very difficult and therefore costly for a mortgage company to repossess a house should the borrower fall behind with repayments. The mortgage companies therefore require large downpayments to protect themselves against this eventuality. However nearly 61% of Italians households do succeed in raising the capital and are home-owners (Jappelli & Pagano (1999) ), as compared to 68% in the UK and 65% in the US (Holmans (1994) ). Jappelli & Pagano (1999) also document that in the late 1980s consumer credit as a percentage of consumption expenditure was also low in Italy, only 4% as compared to 10% and 20% in the UK and US respectively.
The presence of these borrowing constraints would unequivocally reduce the average propensity to consume. Having found that the average propensity to consume in Italy is significantly lower than in the UK and US, we shall therefore interpret this as an evidence in support of Jappelli and Pagano's thesis that Italians, and especially young Italians, face more borrowing constraints than their peer groups in the US and UK.
The degree of income uncertainty exacerbates the effects of the borrowing constraints on the APC. Without borrowing constraints, an adverse income shock would result in borrowing in order to spread the effect of the shock over several periods. With borrowing constraints, households will accumulate a greater stock of precautionary savings, reducing consumption and APC. Kapteyn & Panis (2003) and Das & Donkers (1999) argue that the US face more income uncertainty than Italy. Börsch-Supan (2003) ranks the UK in between the other two countries.
Our approach does not allow us to disentangle the effect of borrowing constraints and the effect of income uncertainty on the APC. We return later to this point when we interpret our results.
Family size is another possible source of differences in the propensities to consume. The number of adults per household when the head of household is aged 45-65 is more than twice as high in Italy than in the UK and US (see Figure 1 ). The main reason is that in Italy many children choose to live with their parents until they can afford the downpayment on their house, see Guiso & Jappelli (1991) . Given this is the cause, it can be argued that this difference in behaviour is also a result of imperfect capital markets. Now these living arrangements will affect the cohort specific propensities to consume. Assuming the young adults work and there are economies of scale in living together, then these arrangements will encourage individuals to reallocate their consumption from the ages of 20-30 and 45-65 when they are sharing to other periods of their lives when they are not. It will therefore reduce the estimates of the propensity to consume at these ages and increase it proportionally at the others. As such it will partly offset the effects of the capital market restrictions. One would also expect that due to these living arrangements there is likely to be larger inter-generational transfers from the middle-aged to the young. Again we shall return to this later.
We do not expect any differences in APCs because of mortality rates, as they are almost iden-tical in all three countries. We also assume that an individual's planning horizon is determined by known mortality rates. Equation (3) can be used to decompose the difference in saving rates across time (Gokhale et al. (1996) ) or, in our case, across countries. It expresses the saving rate of country A as a function of its cohort specific propensities to consume, α a , the normalised distribution of their capital and non-capital resources, ω a,t and ψ a,t , the age distribution of its population, p a,t , and level of available resources, ρ t . Gokhale et al. (1996) suggest substituting out one of these constituent components with the respective quantity from country B. As the authors state, this would 'convey the potential importance of the different saving determinants', rather than giving a precise quantification of the size of the effect.
Decomposition (3), however, has the following drawback. When substituting components of human capital, we do not take account of the fact that if country A always had group B's income expectations then they would now have very different holdings of assets and this, too, could have a significant bearing on the current national savings rate. Decomposition (3) reveals differences in contemporary (and disequilibrium) saving behaviour of individuals, whose wealth is historydependent and cohort-specific. In order to control for simultaneity of wealth accumulation, we later try to simulate wealth, given projected income distribution. To do so, we will need to account for inter-generational transfers, and this point is discussed in Section 5 of this paper.
Despite needing much stronger assumptions, we believe that a great deal can be learnt from this approach. We also argue that it helps us to assess the magnitude of possible cohort specific effects 6 .
We now start investigation of the difference in saving rates between our three countries using Gokhale et al.'s (1996) framework. Following their approach, we use a deterministic model, so we do not recognise uncertainty as a factor which would cause the difference in the saving behaviour.
We ignore this issue in order to exploit the simple framework only; in this framework, effects of uncertainty are automatically attributed to the one or more factors we study. We also use a nobequest life-cycle model and assume that parents do not draw utility from the time spent with children; we state categorically that this is not to suggest that other determinants of savings are unimportant, but that it provides a useful initial framework.
In the next section we discuss data construction and sources. We make the next section brief in order to move quickly to the results, and so we address some further data construction and measurement issues in Appendices A and B.
6 By cohort effects we refer to assumption that our cross-sectional profiles are constant over time.
Data Sources and Measurement Issues
It is imperative in a cross-country study to take full account of all sources of income and expenditure 7 . It is not sufficient to concentrate only on household income and consumption, as generally recorded in the household surveys; it is also necessary to account for all benefits in kind as well as all money benefits. For example, in a country where higher education tuition fees are subsidised, students are much less likely to need to borrow and therefore personal sector saving rates are likely to be higher than otherwise. Similarly, in a country where health care of the elderly is subsidised, people need to save less for their retirement and therefore savings rates are likely to be lower. Additionally, in some countries these transfers may be received as a money transfer, as is the case of Medicaid payments in the US, or as in kind benefits, as is the case for the health care provided by the NHS in the UK. There are large differences between countries in the size of such in kind payments, being almost 20% of consumption expenditure in the UK, around 15% in Italy and only 10% in the US; such differences are easily large enough to have a major effect on our results.
The necessity to account for all income in kind constrains us to work with cross-sectional data, for one particular year.
Data Sources
We work with the data for 1997. This year was chosen as it was the latest year for which we had data sources for all three countries of interest. We use representative cross-sectional surveys for each country to construct age profiles of all resources and consumption, and we benchmarked resulting distributions by age against national aggregates. This paper is accompanied by the detailed appendix Kirsanova & Sefton (2005) where we explain in details how each particular age profile was constructed. We also report the level of under/over-reporting in household surveys.
United Kingdom
Our main source for the aggregate data is United Kingdom National Accounts: The Blue Book (2000). For every item in the National Accounts we construct age profiles using major UK household surveys. Main sources of age profiles are the Family Resource Survey (FRS) and the Family Expenditure Survey (FES) which are repeated cross-section representative surveys of British households. We also use the British Household Panel Survey (BHPS) and the General Household Survey (GHS) data for the relevant year in order to check consistency of profiles.
Additionally, we use age profiles constructed for the "Generational Accounting in the UK" project. The paper by Cardarelli, Sefton & Kotlikoff (2000) contains detailed appendix with all sources and methods for the government transfers and income in kind.
United States of America
We use the National Income and Product Accounts Finance to obtain profiles on financial wealth, and the Consumer Expenditure Survey to obtain consumption profiles.
Italy
Our main source of micro-data is the Bank of Italy's Survey of Household Income and Wealth (SHIW) which is a representative repeated cross sectional survey of Italian households (see Jappelli & Pagano (1994) , Jappelli & Pagano (1999) for the discussion). We also use data on disaggregated consumption from the National Statistical Institute (ISTAT) Survey on Household Consumption (SHC). Aggregate data are taken from the Italian National Accounts,
Conti Nazionali (2000).
We use data from the Generational Accounting research project (Cardarelli & Sartor (2000)) on government expenditures and income, which are obtained from various sources and discussed in the detailed appendix Kirsanova & Sefton (2005) . We use the SHIW for consumption and wealth, including financial wealth.
Individuals vs. households
Following Gokhale et al. (1996) we treat individuals, rather than households, as the life-cycle decision makers. This approach is in line with recent research by Deaton & Paxton (2000) .
They argue that households are simply 'veils' for a group of individuals; households are transient entities that appear, transform and disappear through time. For example, one would not expect two households both with a head of household aged 45 to behave in the same way, if one of the heads is living on his own and another is married and supporting a 20 year old son and 70 year old mother. Therefore a model based on households as the basic economic unit would need to adjust for the household size, age of the household members and possibly their interrelationships. Rather than attempt this difficult task, we chose to treat individuals as our basic unit. Deaton & Paxton's (2000) research supports this approach as they found empirical support for the life-cycle model at the individual level, but hardly any evidence was found at the household level. We describe in Appendix A how we allocated the household consumption and wealth among adult members of the household.
Treatment of Private Pensions
In 1997, the three countries had different pension systems. The UK and the US had a similar mix of PAYGO state and funded private pensions arrangements. But in Italy nearly all individuals relied only on their PAYGO state pension; the value of private pension funds were negligible.
Hence in the UK and the US, a large proportion of personal sector wealth was held as financial assets in funded pension reserves, whereas the size of these funds were minimal in Italy.
In our approach, in common with both Bosworth et al. (1991) and Gokhale et al. (1996) , individuals do understand that mandatory pension contributions entitle them to benefits when old and so they are not 'myopic'. This assumption is an essential first step, as Jappelli (2001) argues, if we are to account for differences in saving rates between countries.
Therefore, if both types of pension contributions are equally viewed by a household as further pension entitlements, we should treat them in a similar way. However, there is a accounting problem. Both the European System of Accounts (ESA) and the National Income and Product Accounts consider saving in private pension funds as part of personal sector saving, but do not classify mandatory saving in the form of social insurance contributions as part of saving. So, if countries have a very different mix of private and state pension arrangements, the measured personal sector saving rates will not be comparable across these countries. To correct for this, we must treat both types of pension savings in a similar manner. This is relatively straightforward if we assume that the present value of contributions to any pension plan is equal to the present value of all pension payouts from the plan over the lifetime of a cohort. Given this condition is satisfied, we could treat all private pension saving as if they were contributions to a public PAYGO system, and all private pension receipts as if they were public pension income. Such a change would not effect our analysis if the present value of the two streams are equal. Alternatively we could treat all contributions to a public PAYGO system as private savings and ignore the public pension benefits (as they are to be treated as returns to the savings).
For the first approach, treating private pensions as a PAYGO scheme, we need aggregate data for contributions and payments, as well as for the amount of pension reserves. All these data are available for funded pensions 8 . We can and do check that private pension schemes are roughly actuarially fair for the US and the UK. We therefore adopt the first approach for this pragmatic reason. It also has the advantage of reducing the size of potential measurement error as this approach does not require us to adjust the Italian accounts, only the UK and the US; an advantage because the national accounts for Italy are less detailed than the those for the US and UK. All private contributions are therefore classified as a tax and pension payments -as an income. In Section 3.4.3, we examine the validity of our assumption that the present value of contributions equals that of the to payouts.
Looking at the data 3.4.1 Demography
Demographic factors play a significant role in our empirical analysis, so we start with a discussion of the demographic differences between the countries. Distributions of population by age are plotted in the top panel of Figure 1 . The distributions are all normalised so that y−axis measures the percentage of total population (of a given age). The major difference between the distributions is that Italians have much lower fertility rate than the other two countries. This results in a smaller percentage of children as a proportion of the population.
The next two panels show how the household composition changes with the age of the head of household. The family composition in the US and the UK is almost identical. In contrast in Italy, unsurprisingly given the first chart, there are fewer children in each household. However more importantly for our analysis is the difference in the number of adult children per household.
In Italy, parents aged between 45 and 60 are twice as likely to be living with their adult children as in the UK or US. As mentioned earlier, Guiso & Jappelli (1991) argue that the principal reason for this difference is that many children choose to live with their parents until they can afford downpayment on their house.
Income, Consumption and Wealth
In Figure 2 , we have plotted the per capita distribution of the components of non-capital income by age as a ratio of average per capita income. We have split income into the three components; gross labour income, y L i,t , private and state pension payments minus pension contributions, y P i,t , and all benefits whether in kind or monetary net of tax payments, y T i,t . We also look at two components of y T i,t -monetary taxes and benefits, y T M i,t , and benefits in kind, y K i,t . In all cases the distributions are normalised by dividing through by average per capita income, Y t /N t . The reason for this split is that gross labour income can be seen as the basic return to labour and the other two components can be seen as inter-generational transfers implemented through either the pension system or the welfare state. The total net present value across the population of net pension income, y P i,t , is close to zero for all countries and the net present value of all welfare transfers is only slightly positive; the welfare state is in part funded by indirect taxes which are part of consumption expenditures. Therefore by analysing the transfers at this level, we will be able to measure how the individual country welfare and pension arrangements affect the personal sector saving rate.
The main observations from Figures 2 are:
1. Gross labour income is earned at markedly different times in the different countries: Italians and Americans start working later than Britons, and Americans retire on average over five years later. On their own, these data would suggest that both Italians and Americans would wish to borrow more when they are young and, further, Americans would also wish to save less for retirement as they tend to work longer 9 .
2. The pension payments in retirement are similar across the countries. However the Italians start drawing their pension one or two years earlier than the British and five to six years earlier than the Americans. The Italians also pay higher contributions to save for their longer retirement.
3. The welfare system in the UK is more generous and less expensive than in the other two countries. In part this is paid for by higher indirect taxes in the UK. The benefit income is plotted net of indirect and net of direct taxes to emphasize similarity. 4. Benefits in kind for the old in Italy are drastically lower then they are in any other country.
Benefits in kind predominantly consist of health expenditures and spendings on education for the young. The lower level of benefits in kind in Italy, however, is partially compensated by higher monetary benefits for the old.
The first panel of Figure 3 plots the normalised consumption profiles. There are also some noticeable differences between the countries. In the US, individuals choose to consume the most when they are aged between 50 and 55; in both Italy and the UK, when they are aged between 40 and 50. In Italy there is also a very pronounced peak in the profile around the age of 40. The shape of this profile in Italy can be explained by the family composition, which was discussed above. In Italy, when the parents are aged between 45 and 65, they are almost twice as likely The second panel of Figure 3 plots the normalised distribution of total asset holdings 10 by age for the three countries. Three observations can be made: first, Italians start saving significant amounts earlier than either their US or UK peers; second, Americans delay their savings with compared to the British; third, the Americans, aged between 50 and 65 also save considerably more of their income than their counterparts in the UK and US. Therefore, there are large differences in the wealth profiles in the three countries; Americans and Italians save more than the British for their retirement but the Italians start this saving much earlier than their American counterparts. It is worth noting that total wealth holdings fall with age after retirement 11 .
Average Propensities to Consume
In the first panel of Figure 4 , we have plotted the estimated age-specific propensities to consume.
These are computed as age-specific consumption divided by total age-specific resources, under the assumption that all pensions are reclassified on the PAYGO basis (see formula (2)).
Age-specific total resources is a sum of the age-specific non-human wealth and human wealth.
Non-human wealth includes all assets (financial and real) and the human wealth is computed as net present value of all future earnings, as described in Section 2.
In the US and the UK, the propensities to consume are almost identical. This can be regarded as an informal test of the life-cycle model. Both countries have similarly developed capital markets, similar flexible labour markets, similar household composition and mortality rates. Therefore, under the pure life cycle model the age-specific propensities to consume should be similar. This is observed despite the income and wealth profile being markedly different in these countries.
The cohort specific propensities to consume in Italy are significantly lower for all age groups before retirement. As we have argued earlier, we will regard this difference as an evidence of the tight capital markets in Italy affecting individual saving behaviour. Young adults save more than they would like to because they are unable to borrow. This evidence supports the conclusions of Jappelli & Pagano (1999) and Jappelli & Pistaferri (2000) who argue that the heavy downpayment requirements for first time home-buyers force young adults to save.
As discussed in Section 2, average propensities to consume are affected by income uncertainty, and the effect of income uncertainty is bigger, the bigger the effect of borrowing constraints. Kapteyn & Panis (2003) and Das & Donkers (1999) discuss that the US face more income uncertainty than Italy. (Guiso, Jappelli & Terlizzese (1992a) also argued that a precautionary motive 1 0 Assets do not include private pension wealth. 1 1 In the absence of cohort effects, this would suggest that there is a significant amount of dissaving in retirement.
in Italy was not a big explanatory factor.) Börsch-Supan (2003) ranks the UK in between the other two countries. This suggests that if we were able to 'remove' the effect of income uncertainty for every country, the gap between British and Italian average propensities to consume would become wider.
The second panel of Figure 4 plots the estimate of the APCs in both the US and UK first assuming that the private pensions system is treated as if it were a PAYGO system and, second, treating it as a funded system. The estimates are very close 12 , which indicates that any measurement error generated here is not likely to change our conclusions.
Decomposition of the National Saving Rates
We are now ready to demonstrate the main result of this paper. We use the approach suggested by Gokhale et al. (1996) and described in Section 2. We use formula (3) but we need to adapt it for our purposes. We assume that only consumers above the age of 19 are decision-makers.
Therefore, as discussed above, monetary consumption of children had to be attributed to their parents, which was done for every household in micro-surveys. However, we could not do it with children's consumption of benefits in kind, as we only had aggregate distributions of them by age, so these benefits remained attributed to children. The final formula which we use can be written as:
where Y t is the national net disposable income, N t is the total population, γ t = G t /Y t is the share of government consumption, β t = B t /Y t is the ratio of benefits in kind, allocated to children, to the national income; and all other variables describe age distributions and total resources of adult population, as in formula (3). Table 4 presents the results of the decomposition of the differences in the personal sector savings rates between the countries. All projections are computed using the same constant productivity growth rate. The results have been presented as a breakdown of the difference of the saving rate in the US and Italy relative to the UK. The difference in rates is due to a sum of several effects, some of them are large and work in different directions.
The principal conclusions from this analysis are:
1 2 Pension wealth profile is computed in assuming that individuals contribute percentage of their gross labour income (which grows at rate g relatively to the currently observed cross-sectional profile) until they reach statutory pension age (different for males and females and for different countries). Then their resources are annuatised and periodical pension payments are paid. The level of these periodical payments is computed in assuming currently observed mortality rates, and it is adjusted for the growth rate of standards of living, g.
1.
The primary reason for the low saving rate in the US as compared to the UK can be attributed to the difference in income profiles of the two countries; these are plotted in Figure 2 . There are two stark differences between these profiles. First, the young Americans have a much lower incomes relative to their incomes in middle age than their UK peers. The life-cycle model would predict that they would therefore wish to borrow considerably more than their UK peers in their early working life. This would reduce the national saving rate. Second, Americans retire on average 5-6 years later than their UK peers, and so need to save less for their shorter retirement. This effect is partially offset by the pension transfers which also start later in their lives.
2. The principal cause for the high national saving rate in Italy as compared to the UK is due to the difference in the profiles of the age-specific average propensities to consume. As we have argued, we attribute this difference to the binding borrowing constraints, particularly in the housing market in Italy, which reduces the ability of Italians to borrow. Borrowing constraints reduce unequivocally their average propensities to consume. The analysis also suggests that if these borrowing constraints were relaxed, Italians would probably borrow more than their UK peers in their early life though this would be partially offset by their less generous pension system. 3. The difference in demography between the countries can explain very little of the difference in saving rates. Some researchers have suggested that the US saving rates is currently very low relative to the past because of the present preponderance of the baby-boom generation; however as all three countries experienced a similar baby-boom in the mid 1960s, this fact can not explain the differences in saving rates across our countries.
4. The results also suggest that in the US, the national saving rate is higher relative to the UK because of the differences in the tax and benefit systems. The difference cannot be explained by the different health care systems -the effect of benefits in kind is small. It is the timing of benefits, related to the statutory retirement age, that causes most of the differences. It is possible that people prefer to work longer (and thus the profile of the labour income is shifted to the right) in order to qualify for the benefits. However, on average Americans pay less taxes and get less benefits when they are old, which encourages saving.
As Gokhale et al. (1996) emphasise, these results 'only convey the potential importance' of various factors affecting personal sector saving behaviour. As we stressed earlier, a single economic 'cause' might effect two or more of our measured factors. The most obvious example, and one that we devote considerable attention to in the next section, is the obvious link between differences in the saving rates attributed to APCs and attributed to wealth profiles. An illustration clarifies the point. Assume that either income uncertainty is lower or borrowing constraints are tighter in Italy. Both are likely to reduce the young Italians' propensity to consume. Given their lower consumption, they will accumulate greater wealth at a younger age. Now our analysis will associate the their higher savings rate with their lower APC. However their lower APC leads to greater wealth accumulation which increase their consumption (a wealth effect) and reduces their savings rate ceteris paribus. Our analysis will therefore associate the negative impact on savings to the wealth profiles which will partly offset the positive effect associated with their lower APCs. However, both have the same root cause. Table 4 illustrates this issue clearly. The differences associated to differences in APC are clearly inversely correlated to the differences associated with differences in the wealth. Gokhale et al. (1996) make a similar observation with respect to the old. They note that the rise in the average propensity to consume in old age is inversely related to amount of wealth. Both these effects are because wealth accumulation is endogenous to the life-cycle model of consumption. We shall therefore refer to this issue as the endogeneity of wealth.
In the next section we try to adjust for this. We try to account for the changes in the age distribution of wealth holdings ω a,t that have been induced by changes in the age-specific propensities to consume, or equivalently by changes in the age distribution of non-capital resources. We then effectively adjust the wealth profiles for these induced changes. In this way we only associate the net impact on the savings to the differences in APCs or differences in the distribution of resources.
As we shall show, the above procedure suggests a way of investigating the importance of inter-generational transfers in determining savings rates. As we have discussed, this is likely to be an importance influence on savings rates given the differences in inter-generational household sharing between UK, US and Italy. Therefore, in the next section, we also attempt to account for differences in savings rates attributable to the private inter-generational transfers.
Further Investigations

Inter-Vivos Transfers and Bequests
Inter-vivos transfers and bequests do not show up in the national accounts as they are transfers within the personal sector and so net out in aggregate 13 . However these inter-generational private transfers do have substantial bearing on the distribution of resources across cohorts. The conventional view is that such transfers are considerable but are difficult to estimate accurately, see, among others, Wolff (1999) , Guiso & Jappelli (1991) and Guiso & Jappelli (1998) .
We propose the following way to obtain a rough estimate of the size of these transfers. We have two years of cross-sectional data for wealth, benchmarked with national accounts aggregates. Then inter-generational private transfers by age t a,t can be estimated as the residuals, using the wealth evolution equation. The wealth identity including these transfers is w a+1,t+1 = (1 + r t )w a,t + y NC a,t + t a,t − c a,t
where r t is the real return on wealth. Hence inter-vivos transfers can be estimated as
In other words, transfers are obtained as the difference between the wealth holdings of a cohort aged a at time t and that of the same cohort (aged a + 1 at time t + 1), the differences that are not explained by the difference between their income and consumption during this year as well as nominal returns to their wealth; t a,t > 0 if money is received by an individual, and t a,t < 0 if money is given. Therefore we are able to estimate inter-generational private transfers from equation (6) 14 from wealth profiles for two consecutive years.
We cannot stress too strongly, that estimation of any quantity as a residual is always problematic because of accumulation of measurement errors. In our case, the main source of errors is likely to be either from errors in the estimates of the relative age profile of wealth or from estimates of the real return in the year of interest.
We attempt to minimise the errors due to the second source by estimating the appropriate rate of return that satisfies an accounting identity. The value of all private inter-vivos transfers must be equal to the value of bequests net of tax in any year. If we assume that those who died in any year had the same average level of wealth as those who survived 15 , we can estimate the amount left in bequests net of the average inheritance tax rate, τ , in any year t as
and this must equal the sum of net private transfers a t a,t n a,t = B t
As the estimate of the value of transfers depends on the real interest rate, equation (6), we can solve for the interest rate that satisfies condition (7). Table 5 presents our estimates of the value of bequests left and total private transfers received as a percentage of total disposable income. It also presents our estimate of implied real interest rate, i.e. the one at which condition (7) holds 16 .
In Table 6 we provide a cross-check of these numbers. The table records asset allocation of the household sector in each country, the market return to these assets in 1997, and the implied average nominal and real rate of return. The implied rates of return are close agreement to the estimated average real rate of return on assets in Table 6 .
The estimated size of private transfers in the US, recorded in Table 5 , is high. Our estimates of the value of these private inter-generational transfers are larger than the estimates given in both Wolff (1999) and Gale & Scholz (1994) ; however the estimates are not directly comparable.
As we do our analysis at the individual level, our figures include intra-household transfers and the figures of Wolff (1999) and Gale & Scholz (1994) do not. Therefore, for example, if parents are subsidising consumption of their adult child who is still living in parental home, this will be recorded as a transfer under our scheme, but not under Wolff's (1999) scheme. Further, we also believe that Wolff's approach would have underestimated the level of inter-vivos transfers.
He chose to estimate the cohort-specific saving rates from the Consumer Expenditure Survey (CEX). However, as Slesnick (1992) shows, the CEX survey underestimates consumption by almost 30% whereas income is barely underestimated. Hence the age-specific saving rate will be over-estimated, and this will bias down his estimates of inter-vivos transfers.
Looking at the Data Again
Inter-generational Transfers
In the bottom panel of Figure 3 , we present our estimates of inter-generational private transfers.
As it would be expected, the young receive and the old give. As discussed in the previous section, the amount of money transferred is large. However a large proportion of these transfers is intra-household. So for example young Italians, who tend to live with their parents to a much later age see Figure 1 , tend to receive more than their UK and US peers. On the converse side, in Italy adults over 45 are net givers to other generations (to their children) whereas in the UK and US individuals are still receiving from the older generations. The amounts transferred on average are the smallest in the UK. In the US, individuals aged between 60-70 transfer a sizeable proportion of their income to other generations. This result might be due to a particularly strong stock market performance in 1997-1998.
Individual Saving Rates
It is interesting to see how an account for transfers changes the age-specific personal saving rates. We define disposable income of an individual aged a as y d a = y NP I a + rw a . Therefore, the individual saving rate (ISR) is defined as y d a − c a /y d a . This definition of saving rate includes all returns to wealth, and thus includes capital gains. It therefore differs from the national accounting definition. However we use this definition to ensure comparability across countries.
In Figure 4 , panels two and three, we plot the average individual saving rates (ISRs) for the different cohorts. Panel two plots the conventional measure of the ISR (as given above), and it therefore ignores any inter-generational private transfers. The young in both Italy and America consume considerably more than their income in their early lives. In Britain this trait is less marked, principally because they earn more, see Figure 2 , rather than they spend less. In Italy, all cohorts from age 25 until retirement, save considerably more than their peers in the other two countries. After retirement, all cohorts in all countries are savers as they consume less than their income. This observation might be inconsistent with the wealth profiles in Figure 3 , if cohort specific effects in wealth are not very pronounced.
In the third panel of Figure 4 we plot individual saving rates once inter-generational private transfers have been included in income, y d a + t a − c a / y d a + t a . These profiles suggest that all cohorts save until retirement and dissave afterwards. Young adults in Italy, though, still save far more than their counterparts in the US and the UK.
Accounting for the endogeneity of Wealth
As we discussed above, Gokhale et al.'s (1996) analysis recognises but do not adjust for the endogeneity of capital resources, ω a,t . In this section we discuss an approach to controlling for this endogeneity. We try to estimate the changes to the age distribution of capital resources induced by changes to the age distribution of non-capital resources, or changes to the age-specific propensities to consume. However inevitably this requires making further assumptions. Among these, the most critical is that the parameters of the model are stable over time. Clearly this is a strong assumption and unlikely to be satisified. Despite these obvious problems, we believe the analysis does provide information on the size of these induced to changes to the distribution of capital resources. For this reason this analysis must be viewed as a complement to the analysis in Section 2.
Formally, we assume that all generations, which are alive in t = 1997, have previously faced the same growth adjusted non-capital income profile. Namely, an individual born in t − s at time t − s + a (i.e. aged a) has income of:
where y NC a,t is the cross-sectional income distribution in 1997. Therefore the present value of an individual's non-capital income at time t − s + a can be computed as
where κ a = a i=1 µ i is a probability to be alive at age a. Now we shall use our life-cycle model of consumption to simulate the wealth profile. To describe this simulation process, denote the simulated consumption and wealth of an individual aged a in year t asĉ a,t andŵ a,t respectively.
If we initialise the wealth profile atŵ 0,t−s = 0 for all s, then we can simulate the implied wealth profile iteratively using the formulae below:
We assume the real interest rate, r, and growth rate g were constant for all our cohorts. Of particular interest is that the difference to the implied profiles and the observed profiles in year t is the accumulated return to what was termed in the previous section, the inter-vivos transfers,
In the following analysis we shall refer to this residual wealth profiles (the wealth acculmulation that can not be explained by our simple simulation mode) as the profile of inter-vivos transfers.
However, we recognise that there are measurement problems and the attribution to this factor must be treated with caution.
We are now in a position to describe how we can decompose the differences in the saving rates between two countries, country A and country B, taking into account the endogeneity of the wealth profile. This is best done by illustration. Assume that we wish to estimate how much of the difference in saving rates can be attributed to the difference in income in kind between the two countries. We first replace one of income components 17 for country A, income in kind in this case, by the corresponding profile for country B. We then simulate a new implied wealth 1 7 To obtain distributions of income by age denominated in the other country's currency, we choose to normalise them around the ratio of labour income at age 35 to the net national income per capita. Thus income component I of country B, measured in country A's currency is defined as y
35,t ) where suffix L, X referes to income component I of country X. We chose to normalise the profiles around 35 for the following reasons. The ratio of labour income at age 35, y L 35,t , to net national income per capita, (Yt/Nt), is almost equal for all three countries, see Figure 2 , top panel. The labour income at age 35 can be regarded as being independent of the savings decisions (very few individuals, sport stars excluded, even contemplate retirement at 35) and therefore, at least approximately, exogenous to the model. As such changes in the saving rates due to changes in components of income are clearly interpretable as due to changes in the distribution of resources and not to changes in the normalisation.
profile using equations (10) and (11); denote this profile asw a,t+a−s . Our final implied wealth profile is this profile plus the residual, or inter-vivos transfer, profilẽ
We now repeat the analysis of the previous section exactly except we use this implied wealth profile rather than the observed profile w a,t . Similar calculations are used in order to obtain the differences in saving rates which are due to differences in APCs and demography. In the first case we simply substitute country B's APC for country A's APC and simulate the induced wealth distribution; in the second case we use country A's total population size with country B's age-specific distribution. This new population distribution is used to compute net present values of all cohort income streams.
There is one final decomposition to consider. If we assume that the transfers t a,t are a reasonable measure of inter-vivos transfers then the decomposition described above effectively assumes that all these transfers are unanticipated. These transfers have not been included within the estimate of the present value of all non-capital income. We therefore look at the other polar case which is when these transfers are fully anticipated. This is performed by repeating the analysis for unanticipated transfers except we now include the present value of all future transfers within our estimate of the present value of non-capital income, i.e.
The age-specific propensities to consume are recalculated to be consistent with this new definition of non-capital income.
Reality, of course, must lie somewhere between these polar cases (see Poterba (1994) and Guiso & Jappelli (1998) who argue that (expected) private transfers within households are important in determining individual savings rates. Individuals who are expecting to receive large transfers from their parents are much less likely to save than those who are not). However by analysing the two polar cases we are able to get an idea of how important in this consideration in understanding differences in savings rates. The last two columns of Table 7 show the decomposition analysis when all future private transfers are anticipated. The conclusions are similar, however the results suggest that, perhaps, we must be cautious in interpreting the differences in the savings rates due to differences in the average propensities to consume, as these might be partly a result of differences in the distribution and value of private inter-generational transfers. As most of the transfers are paid by 50-70 years old people, their remaining resources are low, so the average propensity to consume is high. If transfers are perfectly anticipated, the total effect could be small.
Results
Wealth to Income Ratio
Using the framework described above, we simulate the wealth to labour income ratio. The last line of Table 7 contains actual wealth to income ratios, observed in 1997, where labour income includes employers' contributions to private pension funds, and the wealth does not contain pension reserves. For the two values of the real interest rate, we simulate aggregate wealth to labour income ratio. For every cohort we simulate the wealth holdings, which they would have in 1997, had they faced cohort-invariant income profile and mortality rates. We then use the 1997 population distribution to obtain aggregate wealth to labour income ratio. It is apparent that for the case with interest rate of 5% we can reasonably closely match the actual 1997 wealth to income ratios in the UK and in Italy. Obtaining the US wealth to income ratio is more problematic. Inability to obtain the US wealth to income ratio can be explained by unaccounted income uncertainty, which is greater in the US than in Italy (see Kapteyn & Panis (2003) ), and the very high returns to equity over the period [1995] [1996] [1997] [1998] . This could have resulted in particularly large inter-generational transfers for the age group 55-76. It is this age group that holds the highest proportion of their wealth in equity and therefore would have benefited the most from the bull market over this period. The fact that with higher interest rate we get closer fit supports this hypothesis.
As we remarked earlier, these aggregate ratios are the ratios consistent with current institutional arrangements. They are calculated given the currently expected income profile and the current population projections among other things. All these factors can change because of, for example, institutional changes. Income profile depends on statutory retirement age, for example, and there is large amount of uncertainty about the future fertility rates.
This does not imply, however, that our simulated wealth to income ratios are unsustainable in the long run, or incompatible with production side of our economies. Generally, in a long run wealth to income ratios and saving rates need not to be the same across countries. Consider a simple two-country macromodel with Blanchard-Yaari consumers 18 . The assumption of finite lives implies some long run wealth to income ratios. The long-run differences in these ratios can be caused by different model parameters, which include mortality rates and rates of intertemporal preferences, preferences over domestic and foreign consumer goods, specifications of production technology and fiscal stances. Our model is of the same kind, but it assumes truly heterogeneous cohorts of consumers, so the parameters of our model are age dependent. Different distributions generate different equilibrium wealth to income ratios. Endogenising the production side would only result in different levels of income, not in different age profiles of income.
Conclusions
We believe that this paper offers two contributions to the literature. The first is 'descriptive'; using a unified accounting framework and a wide variety of survey data sources, we compiled a complete profile of the average level of all incomes and expenditures of a typical individual by age and gender (including all income in kind such as government education and health expenditure).
This allows us to visualise differences in consumer behaviour in the UK, US and Italy.
Our second contribution is 'normative'; we attempted to quantify and explain differences in saving behaviour, as measured by national saving rates. Using the life-cycle framework we are able to answer the following question -if an average Italian expected to receive the same income over his lifetime as an American (or British) would he or she save more or less than the average American (or British).
Our work suggested that US saving rates are lower predominantly because of the difference in retirement ages. The average American tends to work on average almost six years longer than the average Briton or Italian. As expected lifetimes are almost identical in each of these countries, the average American needs to save less.
To explain the difference between the UK and Italy we focused on a very different mechanism.
All the evidence suggested that the Italians saved more than the British because they were unable to borrow, particularly when they were young. In Italy capital markets, and especially the mortgage market, are far more restrictive than in the UK.
We also revealed the insignificance of some other, potentially important, factors. We found that demography could explain little of the observed differences in saving rates. This is not surprising, since the current demography in all three countries is very similar. Though our countries have very different tax and benefit systems, we found that each of these systems implicitly imposed a similar amount of inter-generational redistribution. This implies that the contrasting tax and benefit systems are unlikely to be the cause of the observed differences in saving rates.
A Allocation of Household Consumption and Wealth
The practical problem when treating individuals, rather than households, as a decision making unit, is how to allocate household consumption, income and wealth among the adult members of a household. For descriptive purposes we shall make the following definitions. All individuals aged 18 or younger are treated as dependent children 19 , the head of households and their partners, if any, are called the principal adults, and any other adults in the household are called dependent adults. We shall start by describing the allocation of consumption. All consumption is allocated among all adults and children using the following age equivalence scale. The consumption level of a newborn baby was assumed to constitute 30% of that of an adult, and this proportion increased linearly until by the age of 18 a dependent child was assumed to consume as much as every other adult in the household. After allocating all consumption in this manner, the consumption of all dependent children was then reallocated equally between the principal adults.
The allocation of wealth is done differently. All housing wealth is distributed equally between the principal adults whereas financial wealth is distributed equally among all adults except for those younger than 30 and in full time education.
Finally, income is allocated wherever possible to the individual who was receiving it. For those cases, such as housing benefit, where there is no clear benefactor the income is divided equally among the principal adults.
To clarify this allocation scheme consider the following example: a household consists of a working head of household aged 55, a partner aged 50, their working son of 25, a student daughter of 22, a schoolboy of 8 and a parent of the head of household aged 80. We assume the annual consumption of the household is 100, their total financial wealth is 1000 and their housing assets are worth 2000. Line 1 of Table 3 gives the ratio of consumption using the age equivalence scale; line 2 gives the initial allocation of consumption according to this equivalence scale and line 3 gives the final consumption allocation. The final two lines give household allocation of financial and housing wealth.
A possible problem with this allocation scheme is that it may overestimate the wealth of younger generations by assigning them too high share of the household wealth. But our method is consistent across countries, and we do control for non-earners.
B Further Measurement Issues B.1 Labour Income and Operating surplus
It is often impossible to breakdown the value added of unincorporated business into the return to capital and the return to labour; this inevitably increases the error in estimates of both the return to wealth and the labour income. As a solution to this problem, we assume for all countries that 70% of the total income from unincorporated business could be regarded as labour income, and the rest is pooled with operating surplus.
B.2 Health Care
The majority of the medical services in the UK and Italy are provided via the NHS as income in kind and financed by taxes. In the US, on the other hand, employers contribute to the group medical insurance and these contributions are classified as 'other labour income', similar to social security contributions. The Americans then pay cash for medical services and receive reimbursement for these expenditures later. Group insurance involves people of working age, with similar risks, so the age profile of contributions and payments should be roughly the same.
In order to bring American accounts in consistency with other countries' national accounts, we add two extra items into American National Accounts -additional 'tax' payments and additional 'benefits in kind'; we also treat those medical consumer expenditures, which are reimbursed, as consumption in kind, as we do for the other two countries. When changing classification, we implicitly assume that different ways of health finance create the same level of 'income and consumption uncertainty'. But we are not able to investigate effect of uncertainty in our framework.
B.3 Age Distribution of Payments from Private Pension Funds
In the British and American household surveys, households only report periodical pension payments, but not the surrender and refund values. In Britain, the surrender and refund values constitute about a third of all private pension payments in the National Accounts and have to be attributed to the younger households. We use the data from the Association of British Insurers on private pensions and assumed that the decision to surrender is most commonly associated with divorce, so we used divorce statistics to construct age profiles. We give more details in Kirsanova & Sefton (2005) Sources: National Income and Product Accounts (1999), United Kingdom National Accounts: The Blue Book (2000), Conti Nazionali (2000) and authors' calculations. 
